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P defined and developed. These measurement technologies have been
b*«f""drf.es'.‘.ec:! at the Naval Gunfire Support Department (NGFS) at the Naval
Amphibious School, Little Creek. Results of this effort indicate
that the developing concepts, methods, and procedures are viable
tools for the study of team training and performance. The results ~
support the proposed wtage model of team development and provide a
sound foundation for the development of interventions for the enhance-
ment of team training. .
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EXECUTIVE SUMMARY

The research reported here represents the first year of a
three-year effort to gain a botter understanding of the processes
» of Team Evolution and Maturation (TEAM) in operational Navy

conteéxts. This initial effor:t sceks to document the changes that
occur as team members learn about their tasks, each other, and
v the environmental demands ©of the training scenarios of the Naval
Gunfire Support (NGFS) Department, Naval Amphibious School,
Little Creek. There are twe ultimate objectives of this
research: (1) the systematic identification of team skills,
tasks, behaviors, and conditions that influence team training
instruction and design; and (2) the development of measures of

these variables that will provide a base of knowledge for
designing and using interventions to enhance team training
programs.

, Existing models and methodologies have been synthesized from
the team periormance/team training literatures as the basis for a
working model of team evolution and maturation. This model
suggests that the life-cycle of a team consists of as many as
seven developmental stages, and that teams may progress through
these stages in different sequences and at different rates
depending upon the efficacy of their training. The concepts

‘.’ embodied in this model have guided the development of prototype
methods for measuring the changes in team behaviors that occur
during training. Initial activities at NGFS centered on the
development and refinement of these measurement devices.
Interviews were conducted with schocl personnel, actual trainirg
sessions were observed, questionnaires were administered, and
data collection instruments were tested and refined. Instructors
were asked to complete Critical Team Behaviors Forms in order to
document the sequential occurrence of team Lcehaviors that
contribuce to :he development of successful teams. Ir addition,

a Trainee Questionnaire was used to measure each team member's bJ
perception of the performance, communication skills, degree of A
cooperation, etc. of the team. R
Ny

WA

These instruments were administered to tour teams during t*

NGFS training. The resulting data tend to support the proposed W

stage model of team development. In addition, they indicete that
these measurement devices are sensitive to the dif{f:rences
between good and poor teams and to the changes tihiat occur in team
behaviors during training. Further testing and refinement of
these methodologies and the development of interventions to
improve team training are recommended for future research.
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MEASU#:MENT OF TEAM BEHAVIORS IN A NAVY TRAINING BNVIRONHENT

*performance measurement of teams has
been and continues to be one of the most important
topics requiring research to improve the use of
simulators for design, evaluation and training of
multiperson crews®" (National Research Council,
1985, p. 73).

*"The interdependence of human behavior is a
prevailing feature in Navy operations, and
effective teamwork or coordination is highly
desired...unfortunately, a number of issues have
yet to be resolved which impact on team
training...what 1is clear, is that team training,
particularly with appropriate training device
support, plays an important role in assuring Fleet
readiness” (Hall & Rizzo, 1975, p. 5).

INTRODUCTION

As suggested by Hall and Rizzo (1975; quoted above), most
Navy operations depend upon the integrated performances of teams
of individuals who must coordinate their activities in order to
contribute to group decision making, unit performance, and
operational effectiveness. Thus, crew, group, team, and unit

.{CGTU) training is a vital area of Navy research and development,

with direct implications for both peacetime readiness and wartime
deployment capabilities (Baum, Modrick, & Hollingsworth, 1981;
Denson, 1981; Hall & Rizzo, 1975). Early applied experimental

research in this area (e.g., Briggs & Johnston, 1967) provided a
basis for defining the performance requirements and training

procedures for team operations, and for enhancing the transfer of
team skills from school to operational settings. However, CGTU
research is beset by a variety of theoretical and practical
problems, particularly as it relates to the technology available
to support the training and performance of operational Navy
teams.

Echoing the conclusions of previous authors (e.g., Alluisi,
1977; Baum et al., 1981; Denson, 1981; Goldin & Thorndyke, 1980;
Ball & Rizzo, 1975; Nieva, Fleishman, & Reich, 1978), Dyer (1984)
has recently pointed to gaps in the analysis, definition,
measurement, design, and evaluation of team training and
performance. Others have focused on problems associated with the
lack of integrated conceptualizations of team performance,
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inadequate measurement systems, and deficient knowledge of the
developmental processes necessary for effective team training and
performance (Salas, Blaiwes, Reynolds, Glickman, & Morgan, 1985).
These authors emphasize that inadequate conceptualizations of
team performance--particularly as it relates to how teams learn
to work together orer time--have inhibited the timely development
of guidelines for the design of team training instructional
systems. The overall impact of these problems has been
succinctly summarized by Kribs, Thurmond, and Mark (1977), who
said that "a conceptual framework for a general set of
instructional strategies for team training does not exist."

The current report summarizes the first phase of an overall

' program of research consisting of the following five components,

the first three of which were addressed in this initial year:

(1) identify the intra~- and extra-team variables that
contribute to the development and maintenance of team
coordination and performance effectiveness;

(2) develop a longitudinal (developmental) model of team
training and performance that accounts for changes over
time in CGTU activities, interactions, and
interdependencies;

(3) develop techniques and instruments to measure the
identified developmental variables;

(4) implement and test a refined set of measures on several
different types of teams across time; and

(5) demonstrate the utility of the developed methodology.

Thus, this program will provide: (a) the identification of team
skills, tasks, behaviors, and conditions that enhance teamwork
and provide support for team training design and instruction; (b)
a set of measures of team skills that can be used to guide,
diagnose, correct, and enhance team performance; and (c) methods
for using the measures to enhance the team performance.

This project complements previous Navy research in CGTU
training and performance. For the most part, past studies have
dealt obliquely with the formative aspects of team development
and the influences exerted by dynamic organizational contexts
upon the functioning of teams. Their attention has been focused
primarily on static descriptor variables (such as task
characteristics, team size, and team structure), and not on
process variables such as those involved in leadership styles,
communication, and interactions among people performing
operational tasks. This project seeks to gain a better

Ol
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understanding of team developmental processes in order to enhance
gg% the training and performance of Navy teams.

A clear delineation of the forces and patterns that occur
during the life-cycle of a team is essential for the effective
organization and management of that work group. Such knowledge
wili be valuable in determining the specific intervention
} strategies to be emplcyed by commanders, managers, planners, and
; trainers to facilitate team development and performance.
- Currently, 1little scientific rationale exists for choosing one
5 intervention over another, and ther2 is no data base available to
; guide decisions concerning the relative utility of different
; interventions at different phases of team maturation. Thus, at
E all levels of the command structure, there is a strong need to
| understand the processes inherent in the development of teams and
the kinds of actions that will most effectively enhance team
performance. This knowledge awaits research on the evolution and
maturation of teams and the development of a model of this
phenomenon.

| RESEARCH NEEDS

Definition of "team"

|
A The definition of "team" employed here has been shaped by
‘i’ inputs from several previous authors (e.g., Bass, 1982; Baum et
al., 1981; Denson, 1981; Dyer, 1984; Hall & Rizzo, 1975; Knerr,
[ Nadler, & Berger, 1980; Morgan, Coates, Kirby, & Alluisi, 1984;
Nieva, Fleishman, & Reich, 1978), and it has been chosen to fit
the particular purposes of the current project. Our definition
is as follows: A team is a distinguishable set of two or more
individuals who interact interdependently and adaptively ¢to
achieve specified, shared, and valued objectives.

; This counceptualization embraces that of Boguslaw and Porter
(1962), who define a team as ". . . a relationship in which
eople generate and use work procedures to make possible their
interactions with machines, machine procedures, and other people
in their pursuit of system “objectives.®  However, prevgffgﬁa
definitions and practice refiect a concentration on the man-
machine (technical) aspects of team training and performance
measurement, and a relative neglect of aspects concerned with
person-to-person (psycho-social) interactions and adaptations

- (e.g., "teamwork skills"™ fall into this category). Socio-
technical systems theory argues that both aspects should be
considered fully in order to optimize the contribution of each to
the success of an organization (Cherns, 1976). Undue emphasis on
only one of these aspects 1likely results in distorted
descriptions of system processes and the source of problems,
with consegquent adverse impact upon training and performance.
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Thus, the definition formulated and the work reported here
aim to redress the existing imbalance by mzking morec salient the
person-to-person factors that affect the performance of teams,
" Amohg the reasons for this imbalance are the difficulties
involved in measuring team member interactions, and the
resulting subordination of concern for the group variables that
affect team performance. Relatively few tools are available for
recording group phenomena--particularly in "real time," where
changes are expected to occur over time in actual work settings,
These measuring instruments must be tailor-made to fit the
particular circumstance, and used to collect the reoquired data;
but they are rarely (if ever) included in training programs. The
current research 1is based upon the premise that the person-to-
person (teamwork) factors should be given more attention in team
training research and in the construction of training curricula,
equipment, and measuring instruments.

Operational Training Requirements

Researchers have concentrated on one or another team
feature; for example, formal structure and role differentiation
(e.g., Briggs & Naylor, 1965; Horrocks, Heerman, & Krug, 1961;
Klaus & Glaser, 1968), cohesion (e.g., Evans & Jarvis, 1980;
Tziner, 1982), or communica%ion (e.g., Boguslaw & Porter, 1962;
Lahley & Slaugh, 1982; Nieva et al., 1978). These studies do
not consider interactions among variables or constraints to their
use, which 1limits their application in operational sijituations.
Similarly, existing taxonomies of military teams describe the
types of variables that must be measured, but provide few direct
translations to operational Navy teams (see Denson, 1981; Knerr
et al., 1980; Nieva et al., 1978). In contrast, the current
project is meant to have direct relevance for "team training in

the fleet." This context is illustrated in the following
description.

The organizational structure for naval combat consists of an
integration of ships and support aircraft that defend against
air, surface, and submarine threats in pursuit of their mission.
Each ship and aircraft coordinates its own sensor and weapons
operators, and serves as a component of the larger "battle group"
to form complex interactive networks.

Training for battle group team members generally advances
from simulation-iased instruction on individual operator tasks,
through simulation training for subteams and single-platform
teams, to simulation for multiple-platform teams. After initial
simulator training, individuals are trained as a total battle
group using operational equipment at sea, interspersed with
additional training in shore-based simulators.
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| QH’ The Navy invests major resources in this training, much of
i which goes toward teaching members of battle groups how to work
; together to achieve common goals. For example, one training
? systen designed for combined anti-submarine and anti-surface
warfare alone trains teams totaling over 10,000 personnel
. annually (Surface ASW, 982, pp. 1-10). Two training systems
| currently under development at the Naval Training Systems Center
(NAVTRASYSCEN), the Surface Anti-Submarine Warfare (ASW) Training
» System and the Tactical Team Training Device, will cost $§200
million to develop and $5 million per year to operate (Rees,
personal communication, Peb 1985). The former system trains
Combat Information Center (CIC), sonar, bridge and aircraft ASW
operators for single-ship operations (Surface ASW, 1982, p. 2).
The latter system extends this training to Anti-Surface Warfare
(ASUW) teams and emphasizes the coordination among, as well as
within, ships and other platforms. Additional team training
requirements and costs come from the need to train at the higher
(Battle Force) command level, which coordinates activities among
battle groups. At lower command levels, separate team training
is needed in areas such as air-to-air combat, air-to-ground
combat, strike warfare, over-the-horizon targeting, electronic
warfare (EW), casualty control, submarine diving maneuvers, naval
gunfire support operations, etc.

The ubiquitous and critical nature of team performance, and
‘ the high costs of associated training, demand that team training
, programs be as efficient and effective as available technology
| will allow. It appears that this requirement is just beginning
1 to be met, and it is anticipated that the current research
program will contribute significantly to this requirement.

Problems for Team Ttaining Regsearch

In spite of the critical need to optimize team training
programs, some Navy team training efforts have been based on
faith in the "natural evolution® of teamwork, “trial and error"
training procedures, and conceptualizations centered on
individual skills training. Fleet exercises, as well as smaller-
scale simulations, provide opportunities for team members to
practice together and, presumably, to change from a collection of
skilled individuals to a smoothly functioning team (Crowe,
Hicklin, “Kelly, Obermayer, & Satzer, 1982; Thorndyke & Weiner,
1980). No doubt, some team-specific skills are acquired in
these less systematic approaches to team training. However, it is
necessary to understand that the performance of teams may be more
or less than the sum of the technical knowledge, skills, and
abilities of individual team members. Misplaced faith that
trainees will 1learn mainly by trial-and-error may eventually
result in wasted time and resources. Team performances may be
less than optimal because trainees are not provicled opportunities
ég& to experience mistakes that involve interpersonal dependencies or




